Abstract. The gravity dam is widely disseminated in our country, and its structure is one of the most important factors. So the theory of reliability is more and more widely used in structural design. In this paper, the reliability theory and its calculation method are introduced, and the iterative process of JC method and the truncated JC method are introduced. And the reliability of anti-slippery and compressive strength of the concrete gravity dam section is analyzed based on the JC method in Matlab. The results demonstrate that using the mathematical software MTALAB to calculate JC method can save a lot of computing time, Get effective and reasonable results.
Introduction
Gravity dam is widely distributed in China as a structural form, has a good durability, can resist leakage and overflow flood, The resistance to earthquakes and war damage capacity is also strong; But also has the design, the construction experience is mature, the construction simple and so on merits. Gravity dam is the water pressure and other loads mainly rely on the dam body weight to maintain a durable retaining structure. So to protect the stability of the structure, To rely on self-generated anti-skid force to meet the stability requirements, To rely on the weight of the dam body to produce the compressive stress to offset the tensile stress caused by water pressure to meet the strength requirements [1] , Therefore, in order to guarantee the stability of its structure, it is very important to check the reliability index of its stability. Chinese scholars began to study reliability since the 1950s, international 20 years to conduct theoretical research, 40 years of research systems, the early 70s to create second-order moments and design expressions of the link [2] [3] [4] . With the development of structural reliability theory in the world, the reliability can be established by engineering now [5] . The traditional design method is the safety factor method. As the name suggests is a safety factor to reflect the design of different loads. Different materials, geometric dimensions and the uncertainty of the calculation formula inaccuracy, but the safety factor is empirically determined, there is no probability of meaning, for the different modes of destruction of the structure and components, safety factor does not mean a safety factor hours than security. For example, in the 87 specification, The safety factor of reinforced concrete shear is 1.65, bending safety factor is small, 1.55 [6] , does not explain the shear ratio than bending safety, because the shear capacity of the random bearing capacity than the bending much greater, such as for reinforced concrete flexural members, the random load of the variable load is larger than that of the permanent load, when the sum of the moments generated by the variable load is equal to the sum of the moments generated by the permanent load, according to the safety factor method to calculate the component reinforcement is the same, but the greater the proportion of variable load, the greater the uncertainty of the load, the more unsafe components.
Structural Reliability Analysis Function Functions
In the reliability analysis, we must first establish a function:
In the formula, R-resistance effect S-load effect The limit state equation is:
(2) When Z> 0, that the structure is reliable; when Z <0, said structural failure; when Z = 0, that reached the limit state.
Reliability Calculation Method
The reliability design method uses one parameter -Reliable index. To reflect the structure or structural components of the security, is a comprehensive consideration of the structure or component load, material properties, geometry and calculation formula and other uncertainties through mathematical methods to calculate an indicator [7] .Let X=(X 1 ,X 2 ,…,X n )
T be the n basic random variables that affect the function of the structure, X can be the geometry of the structure from, the physical and mechanical parameters of the structure, the role of the structure, We call the performance function Z=g(X 1 ,X 2 ,…,X n )as the functional function of the structure, failure function or limit state function. F X (x)= f X (x 1 ,x 2 ,…,x n ), The joint cumulative distribution function is F X (x) =F X (x 1 , ,x 2 , …,x n ), then the failure probability of the structure can be expressed as :
Let Z mean ߤ ௭ , the standard deviation of ߪ ,can use the standard deviation of ߪ to measure the distance from the origin O to the mean ߤ ௭ ,like β ൌ ఓ ఙ (4), β is a dimensionless number,called reliability index: Figure 1 . Two-digit domain and limit state.
Know the reliability index β, can be calculated structure or component failure probability. Table 1 . Correlation between structural reliability index and structure failure probability. 
JC Method
The so-called JC method is when the basic variable X contains non-normal random variables. We should use the JC method to deal with these non-normal variables. We need to convert the random variable to the normal random variable: The mean and standard deviation of the normalized variables are obtained:
In the formula, ‫ܨ‬ ௫ ሺ‫ݔ‬ * ሻ-Cumulative distribution function ‫ݔ݂‬ ሺ‫ݔ‬ )-Probability density function JC method iterative steps: 1. Suppose the initial design point ‫ݔ‬ * , generally take ‫ݔ‬ * ൌ ‫.ݔߤ‬ 2. The amount of non-normal distribution ܺ ,compute σ‫ݔ‬ ′ and µ‫ݔ‬ ′ , respectively, using (8) (9) formula to replace. 6. Repeat steps (2) - (5) with new ‫ݔ‬ * until the iteration is satisfied.
Truncated JC Method
Truncated distribution is the distribution of the original probability distribution after the tail cut off a condition. Appropriate truncation of the variable distribution tail that is not possible to occur, can make the reliability index closer to reality. For example, in engineering structures, the maximum level of the reservoir water level cannot be greater than the dam height. When certain theoretical distributions such as normal distribution are utilized, the left tail and the right tail are truncated to ensure accuracy. Let the probability density function of the random variable X be݂ ሺ‫ݔ‬ሻ, the cumulative distribution function is‫ܨ‬ ሺ‫ݔ‬ሻ, the limit value interval isሺ‫ݔ‬ ଵ , ‫ݔ‬ ଶ ሿ, the left truncation point ‫ݔ‬ ଵ and the right truncation point‫ݔ‬ ଶ .
(1) The probability density distribution functions of left truncation:
(2) The probability density distribution functions of right truncation:
The probability density of the truncated distribution is the amplification of the original distribution of the probability density function of a certain percentage.
Examples
The statistic and probability distribution of a concrete gravity dam section, random variables is: 
The limit state equation of compressive strength is:
Consider: From Table 2 , it can be seen that the calculation result of the reliability index does not change after the 15th iteration calculation of the anti-sliding reliability index. After the 13th iteration, the calculation results of the reliability indexes are no longer changed. So: anti-sliding stability reliability: β = 3.1466, compressive stability reliability: β = 7.0151
Conclusion
Structural reliability calculation is an effective method to evaluate the structure reliability. In this paper, the calculation of the reliability of a concrete gravity dam, the use of mathematical software MTALAB on the JC method of programming calculation, can save a lot of computing time, and can be effective and reasonable results.
